
7 AD-A105 309, HOSKINS-WESTERN-SONDEREGGER 
INC LINCOLN NEF/ 

133

NATIONAL DAM SAFETY PROGRAM. FAYETTE NEW CITY LAKE DAM (MO 1013--ETC(UI
SEP 78 H P HOSKINS DACW43-78-C-0155

UNCLASSIFIED ML



MISSOURI-KANSAS CITY BASIN

I FAYETTE NEW CITY LAKE DAM

I HOWARD COUNTY, MISSOURI

MO 10130

I AA105309
I

I PHASE 1 INSPECTION REPORT
| NATIONAL DAM SAFETY PROGRAM

I D ..

IPREPARED BY: HOSKIN-WESTERN-SONDEREGGER, INC.

! FOR: STATE OF MISSOURI

SEPTEMBER, 1973 --....

I Drp,:. , ,

AppirI'14.*.



UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (Ihen De Entered)

READ INSTRUCTIONSREPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

1. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

4. TITLE (aid Subtitle) S. TYPE OF REPORT & PERIOD COVERED

Phase I Dam Inspection Report
National Dam Safety Program / Final Report
Fayette New City Lake Dam (MO 10130) 1ff.-Pt rORINGORG. REPORT NUMBER
Howard County, Missouri

7. AUTHOR(e) 8. CONTRACT OR GRANT NUMBER(&)

Hoskins-Western-Sonderegger, Inc.

DACW43-78-C-0155
S. PERFORMING ORGANIZATION NAME AND ADDRESS ROGRAM ELEMENT. PROJECT, TASK

U.S. Army Engineer District, St. Louis AREA & WORK UNIT NUMBERS
Dam Inventory and Inspection Section, LMSED-PD
210 Tucker Blvd., North, St. Louis, Mo. 63101

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
U.S. Army Engineer District, St. Louis September 1978
Dam Inventory and Inspection Section, LMSED-PD - It. NUMBER OF PAGES

210 Tucker Blvd., North, St. Louis, Mo. 63101 Approximately 45
14. MQUITOR"LK AGNCY.N.AMEkG AQORE$S(.!l.eC from. CQlU.d# 416OI~e) IS. SECURITY CLASS. (of this report)

National Dam Safety Program. Fayette New

City Lake Dam (MO 10130), Missouri - Kan- UNCLASSIFIED
sas City Basin, Howard County, Missouri. 1S5. DECLASSIFICATION/DOWNGRADING

Phase I Inspection Report. S_ ___ULE

IC. CISTRIB

Approved for release; distribution unlimited.

//
17. DISTRIBUTION STATEMENT (of the ebstract entered In Block 20, It different from Report)

18. SUPPLEMENTARY NOTES

IS. KEY WORDS (Continue on reveree side If necessary and Identify by block number)

Dam Safety, Lake, Dam Inspection, Private Dams

ft ANT ACT CCfOSN , ee N n- - g wy adn Id ,fj by block num-er)

This report was prepared under the National Program of Inspection of
Non-Federal Dams. This report assesses the general condition of the dam with
respect to safety, based on available data and on visual inspection, to
determine if the dam poses hazards to human life or property.

DD WM7 1473 EDITIOR OF INOVSISOUSOLETE UNCLASSIFIED

'-.- '"" /'- / SECURITY CLASSIFICATION OF THIS PAGE (When, Date Entered)

- j..



SECURITY CLASSIFICATION OF THIS PAGO(h1o Dsts AM000

SECURITY CLASSIFICATION OF THIS PAGE(When Date Buffered)



DEPARTMENT OF THE ARMY7 ~ ST. LOUIS DISTRICT, CORPS OF ENGINEERS
210 NORTH 12TH STREET

ST. LOUIS, MISSOURI 63101

M PT *ee T

SUBJECT: Fayette New City Lake Dam (Mo. 10130), Phase I Inspection
Report

This report presents the results of field inspection and evaluation
of the Fayette New City Lake Dam (Mo. 10130).

It ws prepared under the National Program of Inspection of
Non-Federal Dams.

This dam has been classified as unsafe because of through seepage
near the left abutment, ponding, and a large unexplained hole
downstream of the dam.

SIGNED 15MA 979
SUBMITTED BY:

Chief, Engineering Division Date

APPROVED BY: MAR 1979
Colonel, CE, District Engineer Date

Accession For

-TIS GRA&I
DTIC TAB LI" 1 *
Unannounced
Justiflontion__E

Aibe S OCT 1981
Distribution/
Availability Codes

Avail and/or D
Dist Special



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
FAYETTE NEW CITY LAKE DAM

MO 10130

TABLE OF CONTENTS

PARAGRAPH NO. TITLE PAGE NO.

Assessment Summary AS-1

Overview Photograph OP-1

SECTION 1 - PROJECT INFORMATION

1.1 General 1
1.2 Description of Project 1
1.3 Pertinent Data 2

SECTION 2 - ENGINEERING DATA

2.1 Design 5

2.2 Construction 5
2.3 Operation 5
2.4 Evaluation 5

SECTION 3 - VISUAL INSPECTION

3.1 Findings 6
3.2 Evaluation 8

SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures 9
4.2 Maintenance of Dam 9
4.3 Maintenance of Operating Facilities 9
4.4 Description of Any Warning System in Effect 9
4.5 Evaluation 9

SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features 10

SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability 12

SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment 13
7.2 Remedial Measures 13

TC-1



PLATE NO. TITLE

APPENDIX A - MAPS
A-i Vicinity Topography
A-2 Location Map

APPENDIX B - PHOTOGRAPHS
B-i Photos 2 through 4
B-2 Photos 5 through 7
B-3 Photos 8 through 10
B-4 Photos 11 through 13
B-5 Photos 14 through 16

APPENDIX C - PLAN, PROFILE AND SECTIONS

C-i Phase I - Plan, Profile & Cross Sections

APPENDIX D - HYDROLOGIC COMPUTATIONS

D-1 Hydrologic Data
D-2 Inflow Hydrographs
D-3 & D-4 Spillway Rating Computations
D-5 Combined Rating Computations
D-6 through D-8 Input Data (0.5 PMF and PMF)
D-9 & D-IO Reservoir Routing (PMF)
D-11 Reservoir Routing (0.5 PMF)
D-12 through D-14 Input Data (100 year)
D-15 & D-16 Reservoir Routing (100 year)

TC-2



PHASE I

NATIONAL DAM SAFETY PROGRAM

Name of Dam Fayette New City Lake Dam
State Located Missouri
County Located Howard County
Stream Tributary to Adams Fork
Date of September 20, 1978

Inspection

Fayette New City Lake Dam was inspected by an interdisciplinary team of
engineers from Hoskins-Western-Sonderegger, Inc. The purpose of the
inspection was to make an assessment of the general condition of the
dam with respect to safety, based upon available data and visual
inspection, in order to determine if the dam poses hazards to human
life or property.

The guidelines used in the assessment were furnished by the Department
of the Army, office of the Chief of Engineers and developed with the
help of several Federal and State agencies, professional engineering
organizations, and private engineers. Based on these guidelines, this
dam is classified as an intermediate size dam with a high downstream
hazard potential. Failure would threaten life and property. The
estimated damage zone extends five miles downstream of the dam.
Immediately downstream of the dam is Rogers Lake Dam (Mo. 10370). Rogers
Lake begins approximately 1,000 feet downstream from the Fayette New City
Lake Dam. Rogers Lake Dam is approximately 1 miles further downstream.
Failure of Fayette New City Lake Dam would probably cause failure of
Rogers Lake Dam. Within the downstream damage zone of Rogers Lake Dam
are fifteen houses, three improved road bridges, one state highway bridge
and one railroad bridge.

Our inspection and evaluation indicates that the spillway does not meet
the criteria set forth in the guidelines for a dam having the above size
and hazard potential. The spillway will pass the 100-year frequency storm
and will just pass the storm equal to 50% of the Probable Maximum flood
without overtopping the dam. The Probable Maximum Flood (PMF) is defined
as the flood that may be expected from the most severe combination of criti-
cal meterorologic and hydrologic conditions that are reasonably possible
in the region.

Seepage and stability analyses comparable to the requirements of the "Recom-
mended Guidelines for Safety Inspection of Dams" were not available, which
is considered a deficiency. These analyses should be obtained in the
future.

Other deficiencies visually observed by the inspection team were weeds,
grass and bushes growing through the riprap on the upstream face; weeds,
grass, many small trees and bushes covering the downstream face; erosion
of the upstream face; seepage from the toe of the dam near the right
spillway wall; seepage from approximate permanent pool elevation near
the right spillway wall; possibility of seepage along the old stream
channel; ponding of water near the downstream toe at the right abutment;
inlet to the spillway nearly blocked with tree and brush growth; deteriora-
tion of the concrete in the ogee spillway section; horizontal cracks in
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the concrete weir; a wire fence along the top of the weir which could
collect floating debris and affect flow through the spillway; and open
joints in the concrete exit channel.

Several items of preventive maintenance need to be initiated by
the owner. These are described in detail in the body of the report.

Harold P. Hoskins, P.E.
Hoski ns-Western-Sonderegger, Inc.
Lincoln, Nebraska
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

FAYETTE NEW CITY LAKE DAM - MO 10130
HOWARD COUNTY, MISSOURI

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority. The National Dam Inspection Act, Public Law 92-367,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a program of safety inspection of dams
throughout the United States. Pursuant to the above, the St.
Louis District, Corps of Engineers, District Engineer directed
that a safety inspection of the Fayette New City Lake Dam be
made.

b. Purpose of Inspection. The purpose of the inspection was to
make an assessment of the general condition of the dam with
respect to safety, based upon available data and visual in-
spection, in order to determine if the dam poses hazards to
human life or property.

c. Evaluation Criteria. Criteria used to evaluate the dam were
furnished by the Department of the Army, Office of the Chief
of Engineers, in "Recommended Guidelines for Safety Inspection
of Dams". These guidelines were developed with the help of
several Federal agencies and many State agencies, professional
engineering organizations, and private engineers.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances.

(1) The dam is an earth fill about 650 feet in length and
35 feet in height. Topography adjacent to the site is
moderately steep. Soils exposed on the slopes are lean
clays (CL) derived from glacial till or from the under-
lying limestone and shale formations.

(2) The spillway is located on the left (north) abutment and
consists of a concrete ogee weir and concrete chute.

(3) A 10 inch cast iron water supply line passes through the
base of the dam near the right abutment.

(4) Pertinent physical data are given in paragraph 1.3 below.

b. Location. The dam is located in the central portion of Howard
County. Missouri as shown on Plate A2. The dam is shown on
PlateAl in the NW 1/4 of Section 4, T5ON, RI6W. The lake
formed by the dam is shown in the NW 1/4 of Section 4, the
NE 1/4 of Section 5, T5ON, R16W and the SE 1/4 of Section 32,
T51N, R16W.



c. Size Classification. Criteria for determining the size classi-
fication of dams and impoundments are presented in the guidelines
referenced in paragraph l.lc above. Based on these criteria,
this dam and impoundment is in the intermediate size category.

d. Hazard Classification. Guidelines for determining hazard
classification are given in the same guidelines referenced in
paragraph c above. Discharges from this dam will flow into
Rogers Lake immediately downstream. If failure of this dam
could cause the failure of Rogers Lake Dam, this dam would be
classed as High Hazard. The damage zone downstream from Rogers
Lake Dam includes fifteen houses, three improved road bridges,
one state highway bridge and one railroad bridge.

e. Ownership. This dam is owned by the City of Fayette, 117 South Main
Street, Fayette, Missouri 65248. Attention: Bobby Crowley, Superin-
tendent of Water and Sewer Department.

f. Purpose of Dam. The dam forms a 107 acre municipal water supply
and recreation lake.

g. Design and Construction History. No design or construction
records were available for this dam. It was reportedly con-
structed in 1918. In 1961 the crest of the dam was raised
12 feet from elevation 730 to elevation 742.

h. Normal Operating Procedures. This lake is used as a supple-
mental water supply for the City of Fayette. Withdrawal
facilities are operated as needed. It was reported that flow
through the spillway in 1973 caused some erosion at the lower
end which was subsequently repaired with broomed concrete and
surface grout.

1.3 PERTINENT DATA

a. Drainage Area - 895 acres (1.4 square miles).

b. Discharge at Damsite.

(1) All discharge at the damsite is through an uncontrolled
reinforced concrete ogee type weir and spillway.

(2) Estimated maximum flood at damsite - unknown.

(3) The emergency spillway capacity varies from 0 c.f.s.
at elevation 737.2 feet (top of ogee weir crest) to
2080 c.f.s. at elevation 741.2 feet (low point on
dam crest and maximum pool level).

-2-



c. Elevation (Feet Above M.S.L.).

(1) Top of dam - 741.2 (low point), 742.0 (nominal)

(2) Crest of ogee weir - 737.2.

(3) Streambed at center line of dam - 707t.

(4) Maximum tailwater - unknown.

d. Reservoir. Length of maximum pool - 5,500 feet t.

e. Storage (Acre-feet) - Top of dam (low point) - 1410.

f. Reservoir Surface (Acres).

(1) Top of dam (low point) - 117.

(2) Ogee weir crest - 107.

g. Dam.

(1) Type - earth embankment.

(2) Length - 650 feet +.

(3) Height - 35 feet +.

(4) Top width - 21 to 26 feet (measured).

(5) Side Slopes.

(a) Downstream - 3H on IV (measured).

(b) Upstream - Exposed section - 4H on IV (measured).

(6) Zoning - unknown.

(7) Impervious core - unknown.

(8) Cutoff - unknown.

(9) Grout curtain - unknown.

(10) Wave protection - riprap up to about 2 feet below crest
elevation.

-3-



h. Diversion and Regulation. There is a diversion structure for

the City of Fayette water supply, 10 inch line.

i. Spillway.

(1) Principal - none.

(2) Emergency.

(a) Type - ogee weir.

(b) Control section - 450 upstream face with nappe-
fitting profile, 75 feet crest length, upstream
height approximately 0.5 foot, vertical abutments.

(c) Crest elevation - 737.2 feet M.S.L.

(d) Upstream channel - mud and rocks with several small
trees and reeds growing within 20 feet upstream of
crest.

(e) Downstream channel - Concrete floor and sidewalls.
Floor 4.5 feet lower than crest at ogee weir toe.

j. Regulating Outlets - none.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

No design data were available for this dam.

2.2 CONSTRUCTION

No construction data were available for this dam. It was reported
that it was constructed in 1918 and raised 12 feet in 1961.

2.3 OPERATION

The spillway is uncontrolled. A 10 inch water line is used as
needed to withdraw municipal water for Fayette, Missouri.

2.4 EVALUATION

a. Availability. There are no engineering data available for
this dam.

b. Adequacy. Seepage and stability analyses comparable to the re-
quirements of the 'Recommended Guidelines for Safety Inspection
of Dams' were not available, which is considered a deficiency.
These seepage and stability analyses should be performed for
appropriate loading conditions (including earthquake loads)
and made a matter of record.

c. Validity. Not applicable.

-5-



SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General. A visual inspection of the Fayette New City Lake Dam
was made on September 20, 1978. Engineers from the firm of
Hoskins-Western-Sonderegger, Inc. making the inspection were:
Stephen Nickel, Geology and Soil Mechanics; Gordon Jamison,
Hydrology and Hydraulics; Garold Ulmer, Civil Engineer; and
Richard Walker, Hydrology. Additional information concerning
the dam and its operation was obtained from H.D. Rugg, City
Water Plant Superintendent. Specific observations are dis-
cussed below.

b. Dam. The upstream slope from the water line to a point 1'
beTow the crest was found to be covered with a light riprap
of semi-durable limestone. The riprap appears to be hand-
placed and is less than 1 foot thick. Erosion to a depth of
15 to 18 inches had penetrated the riprap immediately above
the permanent pool elevation at several locations in the vicinity
of the water supply outlet works(see Photo No. 5). Weeds and
grass were growing through the riprap for the entire length of
the dam. A few small bushes were also growing through the rip-
rap.

The downstream slope of the dam was covered by weeds and grasses,
with many bushes and small trees. The density of the growth on
the lower half of the downstream slope made it difficult to
determine the condition of this section of embankment. No slides
were noted on the downstream slope. However, seepage was observed
near the right side of the spillway, near the left abutment. The
seepage appeared to be emanating from two separate areas, one near
the downstream toe of the embankment between 30 and 100 feet from
the right spillway wall and one on the downstream face of the dam
approximately between elevations 732 and 737, covering a width of
approximately 3 feet at a distance of about 10 feet from the wall.
The flow from the lower seep was estimated to be less than 1
gallon per minute. The flow from the upper seep was negligible,
but the embankment surface was wet and the soil was saturated.
The seepage water in both seeps was clear.

Near the right abutment there is a diked pond approximately
50 feet downstream from the toe of the embankment. The pond
is retained by a road embankment and has a 6-inch pipe riser
to maintain a pool level. At the time of the inspection the
water level was below the top of the riser, consequently no
flow could be measured. This water may be from seepage in the
old stream channel. Between this pond and the toe of the em-
bankment was an unexplained hole, approximately 8 feet by 5
feet and up to 2 feet deep. The bottom of the hole was above
the level of the pond, and there was no water in the hole.

-6-
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The abutments apparently consist of plastic silty clay,
similar to that in the embankment. The presence of limestone
blocks in the embankment would indicate that limestone ledges
are probably present beneath the mantle of silty clay,
although no outcrops were observed. Neither slides nor
seepage were noticed in the abutments.

c. Appurtenant Structures.

(1) Spillway. The spillway consists of an ogee weir with a
concrete outfall or exit channel, built at the left
abutment. Spillway details are shown in Appendix C.
The inlet to the spillway is riprapped and was found to
be nearly blocked with trees and bushes. No erosion of
the inlet was observed. The concrete in the ogee section
is deteriorating, and the weir had several horizontal
cracks from which water was seeping. A wire fence along
the top of the weir could affect the operation of the
spillway. The seepage water coming out of the ogee weir
flowed along the concrete floor of the channel and
disappeared into a joint about 25 feet downstream from
the weir (see Photo No. 12).

(2) Water supply inlet. The water supply inlet riser stands
in the reservoir near the right abutment. A 10-inch water
supply line is said to lead away from the riser. It is
not known whether this water line can be used as an
emergency drawdown works. No details of the water
supply inlet are known. It is not known whether any
valves exist on the 10-inch water supply line. No
information is available concerning the water supply
outlet works. No other outlet works were found.

d. Reservoir Area. No wave wash, excessive erosion, or slides
were observed along the shore of the reservoir.

e. Downstream Channel. The bottom of the outfall or exit channel
below the ogee weir is paved with concrete. Vertical concrete
walls and limestone masonry walls form the sides of the channel
where it descends through the embankment. Beyond approximately
the toe of the embankment, the sides of the channel are formed
of broomed concrete. This appears to be a repair of erosion
damage. At the end of the concrete channel bottom, the channel
narrows considerably and is pretty well overgrown with weeds,
bushes, and trees. Channel erosion is not significant. Approx-
imately 1000 feet downstream the channel flows into Rogers Lake.

f. Downstream Hazards. No residences are located immediately
downstream from the dam. However, any significant discharge
could affect the operation and stability of Rogers Lake Dam.
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3.2 EVALUATION

The heavy vegetation on the downstream slope, especially the
lower half, made it impossible to fully observe the structural
conditions on the slope. The small trees now growing on the
downstream slope, if allowed to continue to grow, would have
the potential of causing failure of the dam. The erosion in the
upstream slope is a cause for alarm. If this erosion is left
unchecked, it could lead to potential failure due to wave action.
Additional riprap is needed all along the upstream face to prevent
similar erosion in other areas. The trees in the inlet to the
spillway and the fence along the top of the ogee section should
be removed to allow the spillway to function as intended. The
condition of the ogee section of the spillway indicates the need
for remedial action to prevent its eventual failure. The joints
in the upper portion of the concrete exit channel bottom should be
sealed to prevent the infiltration of water. This will also re-
duce the possibility of failure of the channel bottom during spill-
way operation. The cause and correction of the seepage to the right
of the spillway should be investigated. This seepage, if left
uncontrolled, could lead to potential failure of the embankment and/
or the spillway structure.

The source of water in the pond downstream from the toe of the
dam and the affects of this impoundment on structural stability
of the dam should be investigated. The cause and repair of the hole
between the pond and the downstream toe of the dam should be investi-
gated.
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SECTION 4 - OPERATIONiL PROCEDURES

4.1 PROCEDURES

There are no controlled outlet works for this dam, except the
10-inch water supply line, and no regulating procedures exist.

4.2 MAINTENANCE OF DAM

The amount of brush and number of trees on the upstream slope
and in the entrance secticn of the spillway indicate that it
has been several years since vegetative control measures have
been performed.

4.3 MAINTENANCE OF OPERATING FACILITIES

The only operating facility at this dam is the water supply
system which is operated as a part of the total system which
includes this reservoir, Rogers Lake and Fayette Old City
Reservoir.

4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

The inspection team is not aware of any warning system in effect
at this dam.

4.5 EVALUATION

Brush and trees growing on the upstream slope, trees and brush
growing in the entrance section of the spillway and deterioration
of concrete in the spillway could lead to potential of failure
if left uncontrolled.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data. No design data were found for this dam. Accord-
ing to city employees the dam was raised approximately 12 feet
about 1961. One page of cross section plans were found indi-
cating the intended change.

b. Experience Data. The drainage area, reservoir surface area,
and elevation-storage data were developed from the USGS
Fayette, Missouri and Glasgow, Missouri 7 1/2 minute topo-
graphic quadrangle maps. The hydraulic computations for the
spillway and dam overtopping discharge ratings were based on
data collected in the field at the time of the field inspection.

c. Visual Observations.

(1) The ogee weir appears to be in poor condition with
horizontal cracks and deteriorating concrete. The
spillway exit channel appears to be in good condition,
except for open expansion joints. The trees and weeds
in the approach channel probably would reduce the
efficiency of the weir.

(2) The woven-wire fence attached to the 2-inch iron-pipe
posts imbedded vertically into the top of the weir
crest could act as a trash collector in a major flood.
The resulting stresses could possibly break the weir
crest and would destroy the fence.

(3) The discharges from this lake are impounded in Rogers
Lake located about 1000 feet downstream from Fayette
New City Lake. It appears that maximum water levels
in Rogers Lake would nearly impinge upon the toe of
this structure.

d. Overtopping Potential. The spillway will pass both the 100-
year flood and 50% of the PMF without overtopping. The PMF
will overtop the dam a maximum of 1.9 feet and for a period
of 4.0 hours. The spillway will just pass 50% of the PMF
before overtopping the dam. The results of the routing
through the reservoir are tabulated in regards to the
following conditions.
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Peak Peak Freeboard Time
Inflow Outflow Maximum Top of Dam Dam

Discharge Discharge Pool Min. Elev. Overtopping
Frequency c.f.s. c.f.s. Elevation 741.2 Hrs.

100-Year 1550 720 739.1 +2.1 -

1/2 PMF 3740 2050 741.2 0 -
PMF 7560 6410 743.1 -1.9 5.0
0.50 PMF 3740 2050 741.2 0 -

According to the recommended guidelines from the Department
of the Army, Office of the Chief of Engineers, this dam is
classified as having a high hazard rating and an intermediate
size. Therefore, the PMF is the test for the adequacy of the
dam and its spillways.

The St. Louis District, Corps of Engineers, in a letter dated
11 August, 1978 has estimated the damage zone as extending
five miles downstream from the dam. Immediately downstream of
the dam is Rogers Lake Dam (Mo. 10370). Failure of Fayette
New City Lake Dam could cause failure of Rogers Lake Dam.
Within the downstream damage zone of Rogers Lake Dam are
fifteen houses, three improved road bridges, one state high-
way bridge and one railroad bridge.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations. Visual observations which adversely
affect the structural stability of this dam are discussed
in Section 3. These include the following features: small
trees and rank vegetation on both slopes, trees in the spill-
way inlet channel, seeoage from the embankment near the
spillway, ponded water of unknown source near the embankment
toe at the right abutment, cracks and deteriorating concrete
in the ogee weir of the spillway, the fence along the weir,
open joints in the concrete on the bottom of the exit channel,
and erosion of the upstream face which has penetrated the
riprap in several locations near the right abutment.

b. Design and Construction Data. No design or construction data
were available.

c. Operating Records. Other than the water supply inlet, there
are no operating structures at this dam.

d. Post Construction Changes. Increasing the crest elevation
approximately 12 feet in 1961 and increasing the pool eleva-
tion probably could affect the structural stability of the
dam. Additional investigation and analysis would be required
to evaluate these affects.

e. Seismic Stability. This dam is in Seismic Zone 1. An earth-
quake of the magnitude used for design in this seismic zone
is not expected to cause structural failure of this dam.

-12-
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety. Several items were noted during the visual inspection
which could seriously threaten the safety of the dam if not
corrected or controlled. These items include uncontrolled
vegetation on both slopes of the dam, erosion through the
riprap at several locations in the upstream slope, seepage
from the embankment near the spillway, possible seepage
below the dam near the right abutment, uncontrolled trees in
the spillway inlet channel, cracks and deteriorating concrete

in the ogee weir of the spillway, the fence along the weir,
and open joints in the concrete on the bottom of the exit
channel. The Probable Maximum Flood will overtop the dam.
The spillway will just pass 50% of the PMF before overtopping
the dam.

Overtopping of this dam will affect Rogers Lake Dam just down-
stream from the Fayette New City Lake Dam (See Plate A-i and
Photo No. 16).

b. Adequacy of Information. Since no engineering or construction
data were available, the conclusions of this report are based
upon performance history and visual observations. The in-
spection team considers that these data are sufficient to
support the conclusions herein. Neither a seepage nor a
stability analysis were found. This is a deficiency which
should be corrected in the near future.

c. Urgency. The remedial measures recommended in paragraph 7.2
should be accomplished in the near future.

d. Necessity for Phase II. A Phase II investigation is not
called for. However, additional engineering data and analyses
should be obtained by the owner, at the owner's expense, to
evaluate and design the recommended remedial measures.

e. Seismic Stability. This dam is in Seismic Zone 1. An earth-
quake of the magnitude used for design in this seismic zone
is not expected to cause structural failure of this dam.

7.2 REMEDIAL MEASURES

a. Alternatives. The size of the spillway and/or the height of the
dam should be increased and/or the permanent pool elevation
should be lowered so that the Probable Maximum Flood can be
passed without overtopping the dam. Regardless of which of
these alternatives are chosen, additional investigations and
analyses should be conducted to determine the structural
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characteristics and stability of the present embankment.
These analyses should include a seepage analysis to determine
the source of seepage near the spillway and to determine
whether there is any seepage near the right abutment below
the dam. The cause and corrective action for the leaking
joints in the exit channel should be studied. The services
of an engineer experienced in the design of dams should be
obtained to perform the investigations and analyses of the
present dam and to design the appropriate modifications and
remedial measures.

b. 0 & M Maintenance and Procedures. The following 0 & M
maintenance and procedures are recommended:

(1) A program should be developed and put into action to
keep trees and brush off the dam and out of the spill-
way inlet and to control other vegetation.

(2) The erosion damage to the upstream slope should be
repaired. Additional riprap, sized for this reservoir,
should be placed on top of the existing riprap on the
upstream slope to prevent further erosion of the slope
and to eliminate the potential for breaching of the dam
by erosion.

(3) The ogee weir should be repaired if it is to remain in
place. The fence along the top of the ogee weir should
be removed.

(4) The dam should be inspected regularly by qualified per-
sonnel to determine the presence of seepage on the
downstream slope, in the abutments, or below the down-
stream toe, to determine the presence of slides in the
downstream slope, and to observe the upstream slope for
erosional damage.
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PHOTO NO. 2

UPSTREAM SLOPE TAKEN
FROM EMERGENCY SPILLW:AY

PHOTO NO. 3
INLET STRUCTURE

TAKEN FROM STA. 5+00

PHOTO NO. 4
INLET STRUCTURE AND
UPSTREAM SLOPE TAKEN
FROM RIGHT ABUTMENT
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rl CLOSE-UP OF UPSTREAM
'S. SLOPE EROSION. STA. 4T-7O

.~, ~.TO STA1. 6+00

PHOTO NO. 6
RIGHT ABUTMENT
TAKEN FROM STA. 4+70

PHOTO NO. 7
DIKED POOL BELOW
RIGHT ABUTMENT
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PHOTO NO. 8
DOWNSTREAM SLOPE

~ ~ TAKEN FROM RIGHT
\lABUTMENT. NOTE

VEGETATIVE CHANGE.4v 41.ONE-HALF WAY UP

PHOTO NO. 9
DEPRESSION NEAR
TOE. STA. 4+50

40ki JA
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41 el FREE WATER NEAR
-* '~* - ~TOE. STA. 0+50

A X'' .' 4F
: .47 445*. 5;1
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PHOTO NO. 11
UPSTREAM VIEW OF
OGEE SPILLWAY

PHOTO NO. 12
WATER LEAKING FROM
CRACK IN WEIR

PHOTO NO. 13
DOWNSTREAM FROM
OGEE SPILLWAY
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4, jPHOTO NO. 14
EXIT CHANNEL
FOR EMERGENCY

1SPILLWAY

PHOTO NO. 15

TAKEN FROM STA. 4+70

4.4

PHOTO NO. 16
DOWNSTREAM FROM
DAM. TAKEN FROM
STA. 4+70
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HYDROLOGIC COMPUTATIONS

1. The Mockes dimensionless standard curvalinear unit hydrograph and
the SCS TR-20 program were used to develop the inflow hydrographs
(see Plate 01). The inflow hydrograph for the 100-year flood was
generated by the consultant using the TR-20 program.

a. Six-hour, twelve-hour, and twenty-four hour 100-year rainfall
for the dam location was taken from NOAA Technical Paper 40.
The 24-hour probable maximum precipitation was taken from the
curves of Hydrometeorological Report No. 33 and current Corps
of Engineers and St. Louis District policy and guidance for
hydraulics and hydrology.

b. Drainage area = 1.40 square miles (895 acres).

c. Time of concentration of runoff = 58 minutes (computed from
"Kirpich" formula.) 1/

c. Time of concentration of runoff = 58 minutes.

d. The antecedent storm conditions were heavy rainfall and low
temperatures which occurred on the previous 5 days (SCS AMCIII).
The initial pool elevation was assumed at the crest of the
spillway.

e. The total 24-hour storm duration losses for the 100-year storm
were 1.21 inches. The total losses for the 24-hour duration
1/2 PMF storm were 1.30 inches. The total losses for the PMF
storm were 1.35 inches. These data are based on SCS runoff
curve No. 90 and antecedent moisture conditions from SCS AMCIII.

f. Average soil loss rates = 0.05 inch per hour approximately.

2. The ogee weir discharge rating was developed using the standard
formula Q = CLH 3/2 and coefficients derived from diagrams found
in the Bureau of Reclamation publication, "Design of Small Dams".
The flows over the dam crest were based on the broad-crested
weir equation Q = CLH 3/2 , where H is the head on the dam crest;
the coefficient C, which varies with head, was taken from the
USGS publication "TWRI, Book 3, Chapter 5, Measurement of Peak
Discharge at Dams by Indirect Methods".

3. Floods were routed through the reservoir using the TR-20 program
to determine the capabilities of the spillway and dam embankment
crest. The storm rainfall patterns, inflow hydrographs and
routed outflow hydrographs are shown on Plate D2.

1/ The computation interval for the runoff hydrograph is auto-
matically adjusted to 0.17 Tc by the TR-20 computer program.

PLATE D-1
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